Background: Physical activity and sedentary behaviour are associated with health and wellbeing. Studies indicate that ethnic minority groups are both less active and more sedentary than the majority population and that factors influencing these behaviours may differ. Mapping the factors influencing physical activity and sedentary behaviour among ethnic minority groups living in Europe can help to identify determinants of physical activity and sedentary behaviour, research gaps and guide future research.
Background
Low levels of physical activity (PA) and high levels of sedentary behaviour (SB) are associated with obesity and non-communicable diseases (NCDs), including type 2 diabetes and cardiovascular diseases (WHO, 2014) . Enhancing the levels of PA and reducing the levels of SB can prevent and to some extent treat NCDs. Studies indicate that some ethnic minority groups are less active and more sedentary than the majority population and that factors influencing these behaviours may differ (e.g. [1] [2] [3] ). In Europe, reviews have been undertaken on obesity and PA among a limited number of ethnic minority or migrant groups. These include reviews of PA in North African migrants [4] and South Asian women in different Western countries [5] . These reviews mainly focused on levels of PA, and indicated that information on barriers and facilitators is limited. However, to develop effective interventions that also reach ethnic minority groups information about factors influencing PA and SB is necessary. To our knowledge there are no systematic reviews on factors influencing PA and SB in ethnic minority groups across Europe. The ethnic minority groups in Europe are quite diverse in terms of size, country of origin and migration patterns, and there are substantial variations between countries [6] . In recent years the number of asylum seekers have increased and the three largest groups have been from Syria, Afghanistan and Iraq [7] . Refugees, asylum seekers and migrants seem to be at risk for worse health outcomes including NCDs [8] . As the migrant composition in Europe is changing and growing, gathering knowledge on factors influencing PA and SB of migrants and identifying gaps in the literature is crucial for assessing the needs of these populations and planning interventions.
The aim of this study was to systematically review the literature that has identified factors influencing PA and SB across the life-course among ethnic minority groups living in Europe, uncover gaps in the literature and suggest priorities for future research. This review is part of the work performed on ethnic minority groups in the DEDIPAC (Determinants of Diet and Physical Activity) Knowledge Hub [9] . DEDIPAC KH is a European research network aiming at understanding the 'causes of the causes' of diet, physical activity and sedentary behaviour. The evidence from this review also feeds into a DEDIPAC study of factors influencing diet and PA/SB behaviours in ethnic minority groups in Europe [10] .
Methods
We conducted a systematic mapping review to find both quantitative and qualitative published literature. According to Grant and Booth [11] mapping reviews are suited to map out the existing literature to identify tendencies and gaps in the research literature to commission future research. The review protocol was registered with PROSPERO (ID = CRD42014014575).
The stages of the data selection process are presented in Fig. 1 . The search was conducted in the following electronic databases: MEDLINE, EMBASE (Ovid), Web of Science, Cochrane Library, CINAHL, Psychinfo (Ovid). The databases were searched from 1999 to 2014. This time period was chosen because we anticipated that factors identified before 1999 would be referred to in more recent literature. The citation follow-up technique was used to identify studies that had not been identified through the systematic search of the databases. Additionally, experts in the subject area, researchers working in the fields of physical activity and sedentary behaviour, ethnicity and health were contacted to identify relevant studies that might have been missed in the search of electronic databases.
Ethnic minority group is a concept used for very heterogeneous groups that may share minority status in their country of residence due to ethnicity, place of birth, language, religion, citizenship as well as other cultural differences. This definition may include groups from newly arrived immigrants to (minority) groups that have been part of a country's history, for instance the Roma and Sami people. Within the DEDIPAC consortium we reached an agreement on what we meant by 'Ethnic minority groups' , who were defined as immigrants/populations of immigrant background (not differentiating based on their migration status) from low and middle income countries, population groups from the former Eastern Bloc countries who migrate to other parts of Europe and minority indigenous populations in Europe [9] . We decided to focus on these ethnic minority groups because they are more likely to be of lower socioeconomic status.
Inclusion and exclusion criteria
Observational and intervention studies using quantitative and/or qualitative methods examining physical activity and sedentary behaviour among ethnic minority groups in Europe were included. In addition, studies that identified an association between a factor (including correlates, predictors, moderators, determinants and mediators) and physical activity or sedentary behaviour of ethnic minority groups living in Europe were included. All age groups were included.
Studies that analysed physical activity or sedentary behaviour as a confounder in a relationship between ethnicity and disease, including studies that explored whether ethnicity is a factor influencing physical activity or sedentary behaviour without explanation were excluded because we were interested in studies that contained relevant information on factors. Studies only presenting descriptive information about physical activity or sedentary behaviour, or just describing levels of activity according to belonging to an ethnic minority group without providing any explanation were also excluded. As were non-human studies and laboratory based studies.
Search strategy and study selection
A search strategy was constructed to identify studies with the use of free text word and MESH terms, which was modified for each database. The search strategy was guided by search terms within three concepts: physical activity and/or sedentary behaviour; ethnic minority group; and Europe (as the setting). The complete strategy is shown in Additional file 1. Retrieved literature was stored in an Endnote database and duplicate entries were deleted.
To ensure accuracy and consistency of data extraction two reviewers (LJL and LT) independently screened titles and abstracts of identified studies for relevance, according to the review inclusion criteria. Spot checks were conducted on a sample of screened sources to assess the extent of agreement between reviewers. All retrieved full texts papers were reviewed by two of the team of four independent researchers (GrR and LJL or LT and GR).
Data extraction and synthesis
Data from papers included in the full text review phase were extracted by four independent researchers (LJL, LT, GrR and GR). An extraction tool was developed to collate data which was used to identify general information and study characteristics (author, year of publication, country, and study design, sample size), population characteristics (gender, age, country of origin, years since migration, acculturation, education, migration history, and other relevant demographics).
Quality assessment of quantitative and qualitative studies was undertaken using established quality assessment criteria for evaluating primary research papers [12] . The quality of articles included after the full text review were assessed by two of the team of four independent researchers involved in data extraction. The quality assessment scores given to the included studies are included in Tables 1 and 2 .
Common methodologies for identifying and grouping factors were used as for a similar review on dietary determinants of ethnic minority groups [13] . First, all factors from the included studies were identified. Then these factors were sorted into clusters according to how they were seen to relate to each other, following a data driven approach [14] . The clustering was part of a larger concept mapping process with the aim of developing a systembased framework of factors influencing dietary behaviour and physical activity/sedentary behaviour in the general European population [15] [16] [17] and in ethnic minority 
Results

Description of included studies
We identified 63 articles on PA and SB (41 based on quantitative studies; 22 on qualitative) among ethnic minority groups in Europe (Fig. 1) . It should be noted that we in some cases have chosen to include more than one article from the same study, or research populations, when the articles address different issues, or mention different factors of PA or SB. The large majority of the studies were on PA (n = 59), while five focused on both PA and SB. No paper focused solely on SB. About half of the studies (n = 33) were conducted in the Western parts of Europe, most in the UK. A large number of the studies were conducted in the Nordic countries (n = 19). A few studies were comparative (n = 7), comparing two European countries or at least one European country with countries on other continents. Additional file 2 summarises description of the included studies. We categorised the populations studied by country of origin, region, ethnicity or religion [see Additional file 2 and a more detailed division can be seen in Tables 1 and  2] . Most of the studies focused on more than one population. The main bulk of the studies focused on South Asian (n = 36), from India, Pakistan, or Bangladesh. These populations are especially important minority groups in the UK. Twelve studies focused on populations of Middle Eastern heritage, while nine studied African or Black African populations. Four studies focused on people of North African descent. The remaining populations studied were: South Americans (n = 3), East Africa, ns (n = 1), West Africans (n = 1). A few studies did not specify where the minority populations descended from (n = 8), but used such terms as 'other origin' , 'migrants' , or 'Muslims'. 27 of the studies were either comparing ethnic minority groups and the majority populations, or studies of the general populations indicating ethnic background. Two studies were on indigenous population in the Nordic countries (Sami: n = 2)).
Most of the 63 studies included both men and women (n = 45). Of the remaining studies 14 focused on women and 4 on men. Adults were the most studied group (n = 35). The second largest group was children (n = 13), followed by adolescents (n = 6), young older adults (n = 4), and older adults (n = 2). Three studies focused on the general population, and age was not specified. The number of participants ranged from 92 to 14,485 (of which 1498 were immigrants) in the quantitative studies and 15-202 (a few focus group studies had high numbers of participants) in the qualitative studies.
Factors influencing physical activity/sedentary behaviour
We identified 183 distinct factors (Table 3) influencing PA and SB among ethnic minority groups in Europe. Of the identified factors, 60 were identified in qualitative studies and 54 were identified through quantitative studies only. The remaining factors were identified in both qualitative and quantitative studies, though many were predominantly identified through qualitative studies. The factors were often described as facilitators or barriers to PA and SB. Most factors were assigned to the Social & cultural environment cluster (n = 55 factors), followed by Psychosocial ( There were some similarities and differences in clusters of factors influencing PA and SB across different ethnic minority groups (Table 3) . For example, "Social and cultural environment", "Social and material resources" and "Migration context" were identified in many of the study populations and studies with mixed populations. Many of the factors in the clusters "Physical environment and accessibility", "Psychosocial and institutional environment" and "Health and health communication" were common in studies conducted among South Asians, the largest group in the review, but also African, Caribbean, Turkish and mixed. Qualitative studies that focused on Muslim groups were represented in most clusters except "Migration context" and "Social and material resources".
The "Social & cultural environment" cluster included most factors (55 factors). The most cited factor was gender [5, (Table 2) . Gender, as a factor that influences PA and SB in ethnic minority groups, span different notions, and included cultural and religious notions of gender, moralities related to gender, and as well as social expectations and gender roles.
Factors related to religion recurred often as well. These included: religious requirements [20, 26, 31, 34, 37, [40] [41] [42] [43] and religion and culture [5, 18, 20, 26, [43] [44] [45] [46] . Following the factors were, commitments within family [20, 24, 27, 31, 39, 40, 47, 48] and modesty [5, 23, 26, 27, 31, 38, 40, 49] . Other factors related to gender, Children as incentive to be active n = 1 South Asian [27] Partner's or family disproval n = 1 South Asian [27] Behaviour of others Lack of open space n = 2 South Asian [5] South Asian [34] Attractive environment
Media portrayal of unsafe environment n = 1 South Asian [34] Access to play area
Home appliances limit
Lack of green space
Lack of safe storage in school for bikes/kit
Few sidewalks
Convenience of SB, e.g. TV
Langøien family, religious and cultural issues were: women as caregiver/mother [5, 26, 27, 40, 42, 46, 48] , ideals of behaviour [18, 24, 27-29, 34, 39] , family [18, 23, 26, 28, [50] [51] [52] and shame [5, 23, 26, 27, 31, 38, 40] . The broader factors, religious requirements and religion and culture, encompassed religious requirements of dressing, as well as degree of religiosity or piety. The cluster also included factors relating to cultural requirements [20, 24, 29, 34, 53, 54] , social acceptance of PA [5, 22, 40, [54] [55] [56] , social environment [27, 47, 49, 52, 57] , social support [25, 26, 39, 53, 58] , structural constraints in family [24, 31, 39, 59, 60] and concepts of age/aging [26, 27, 36, 52, 61] . Cultural requirements included ideals of behaviour and morality, as well as commitments of attending religious ceremonies and notions of the relationship between genders. The factor social acceptance of PA covered more specific factors. For instance, Babakus et al. [5] described that education about Muslim faith can be a motivating factor as PA is seen as central to the Muslim way of life.
Some studies included the factors: parental attitudes to PA [18, 20, 28, 60] , lack of 'exercise culture' [29, 31, 52, 55] , women not to be alone outside [28, 31, 54] , purposeful PA selfish [5, 49, 54] , age [20, 30, 58] , religious festivals [19, 26, 27] , religious prayer [19, 26, 27] , peer group [26, 47, 52] , few active friends or family [27, 42, 50] , and PA role models [20, 23, 50] . The remaining factors were found in only one or two studies. Many studies were on South Asian and Muslim women, but also other groups.
"Psychosocial"
The "Psychosocial" cluster included individually held factors. Knowledge of PA and health [4, 5, 19, 20, 23, 26, 40, 45, 50, 52, 54, 55, [61] [62] [63] [64] , the factor included in most studies, covers knowledge, notions and ideas about what constitutes PA and the relationship between health and PA. Self-image [20, 23, 26, 27, 47, 49, 50, 52, 53, 58, 65] , which encompasses different notions of who one is and should be, was mainly reported in qualitative studies.
The cluster also included factors such as knowledge of PA [23, 26, 31, 40, 50, 55, 58, 62, 65] , dangers of environment and strangers [5, 24, 26, 27, 31, 34, 45] , ideas of ideal body [40, 41, 47, 54, 61, 62] , confidence level [26, 49, 50, 53, 58, 65] , prevent disease [5, 23, 25, 43, 58, 65] , notions of karma/fatalism [5, 23, 31, 40, 52] , experience of PA/PE [39, 47, 55, 58, 60] , goal setting [23, 27, 40, 42, 50] , motivation [26, 39, 40, 58, 65] , notions of leisuretime PA [27, 31, 32, 66] , lack of enjoyment of PA [23, 31, 45, 48] , health beliefs about PA [23, 31, 54] , attitudes [56, 61, 65] , not the sporty type [27, 47, 65] . The remaining factors were found in only one or two articles. Study populations were mixed in relation to gender.
"Physical environment & accessibility"
Sports facilities available [5, 18, 26, 27, 29, 31, 34, 45, 47, 50, 67] , lack of appropriate activities [5, 18, 26, 27, 39, 40, 42, 61, 62, 65] and lack of culturally sensitive facilities [18, 19, 26, 27, 31, 39, 52] were the most widely cited PA and SB factors in this cluster. Lack of appropriate activities and lack of culturally sensitive facilities were often interwoven with gender issues, as for instance whether or not an activity was appropriate for women or whether women and men could exercise separately. Lack of women only facilities [18, 37, 39] was mentioned as a factor as well.
This cluster also included expenses [23, 27, 34, 41, 45, 61] , religious dress requirements [18, 20, 22, 27, 38, 40] , transportation and infrastructure [26, 27, 32, 47, 68] , climate [23, 27, 31, 32, 69] , unattractive neighbourhood [45, 47, 59, 68] , lack of gym instructor support [23, 26, 52, 58] , living in urban area [37, 40, 70] , and home environment [32, 36, 47] . The remaining 20 factors were found in only one or two studies. Study populations were mixed in relation to gender.
"Migration context"
The main factor in the "Migration context" cluster was language [25-27, 40, 49, 52, 54, 71, 72] , meaning a lack or poor knowledge of the language of the host country. Language was seen as having an impact on PA and SB in several ways. As a barrier to get access of knowledge about PA, SB and health, as well as information on when and where to do PA. The second most cited factor in this cluster was acculturation [21, 30, 42, 53, 59, 72] , meaning the ways minorities become part of the wider society. "Acculturation" was often related to other factors such as time since migration [21, [72] [73] [74] , generation [57] , and immigration history [37] .
Other factors grouped under this cluster included country of birth [21, 44, 46, 71, 75] (implying cultural background, but also host country's attitudes towards immigrants from a specific country), racial harassment [27, 40, 42, 54] , and lack of knowledge of host culture [21, 54, 64] . The remaining seven factors were only found in only study each. Study populations were mixed in relation to gender.
"Institutional environment"
The cluster "Institutional environment" included factors related to school and work environment. In schools, demands of curriculum [19, 29, 45] were seen as having an impact on PA both because schools prioritise other subjects than physical education (PE) [19] , and because parents value homework over leisure time PA [45] . Head teacher's attitude and resources [18] [19] [20] also had an impact on PA. Teachers could choose whether or not to let ethnic minority pupils participate on their own terms, i.e. separating boys and girls, or allowing ethnic dress requirements, and because limited resources can make it harder to prioritise PA or extra-curricular activities. Other factors included priorities in school [29, 41] , exam pressure [20, 29] , occupational PA [27, 59] and traditional livelihood [27, 66] . Many studies focused on Muslim women and girls.
"Social and material resources"
Practicalities/responsibilities [24, 26-28, 31, 40, 42, 45, 52, 76] were the most cited factors assigned to the cluster "Social and material resources." The cluster also consisted of time constraints [5, 27, 29, 31, 39, 40, 50] , occupation [31, 39, 47, 67, 72] , education [30, 39, 63, 67] , financial limitations [5, 21, 39, 67] , lack of parental time [24, 34, 41] , taking time from family and gender role activities [5, 22, 31] , and income [35, 47, 77] . The remaining four factors were only reported in one or two studies. Study populations were mixed in relation to gender.
"Health and health communication"
This cluster included health conditions [23, 25-27, 31, 40, 47] , physical health [26, 31, 49, 65] , religious fasting [19, 26, 27] , healthcare support [26, 49, 58] , mental health [65, 70] , pain [26, 49] and primary health care [47, 58] . The remaining five factors were found in one article. The majority of studies focused on women.
"Political environment"
This is the cluster with the smallest number of factors: local political orientation [18] [19] [20] , health care system adaptation [47, 58] and national political orientation [18] . Local and national political orientation were seen as having an impact on PA and SB in ethnic minority groups by the willingness to make adaptations to better suit minority populations. Health care system adaptation had similar impact on PA and SB, by conveying the message of PA and health in ways adapted to ethnic minority groups. Many studies focused on Muslim women and girls.
Discussion
The main aims of this study were to identify factors influencing physical activity and sedentary behaviour among ethnic minority groups living in Europe, uncover gaps in the literature, and to suggest priorities for future research. The review extracted 183 factors that were grouped into eight clusters. The "Social & cultural environment" and "Psychosocial" were the clusters containing most factors.
An important finding of our study was that cultural and religious issues, in particular those related to gender issues, were recurring factors across the clusters. Among these were cultural ideas of the body. Ideas of healthy ways to move and appropriateness of exposing parts of the body to perform physical activity are culturally loaded and tend to vary according to age, gender and roles/responsibilities within the family. For instance, research among adolescents has shown that consciousness of one's own body and religious consciousness evolve during these years, and affect individual's involvement and meaning of PA [20] . Importantly, cultural and religious factors can both hinder and facilitate PA. For example, religious requirements on how to dress [18, 20, 22, 27, 38, 40] and limitations on spending time with the opposite gender might hinder PA, but staying fit and walking to religious sites for prayer were sometimes religious merits [27] . Other cultural issues involved ideas of femininity [43] , religious or traditional ideas of ideal behaviour and attitudes related to leisure time. Moreover, there was the impact of lack of gender-segregated facilities [27, 39, 61] . Being female is not necessarily a barrier to PA in Muslim populations, but if there are no ways in which women can be active without encountering men, this might lead to women being less active. Not being able to separate between Islamic ideals (which is not against women being active) and particular cultural traditions of some Muslim populations (which might be counter to PA among women) was one factor of PA identified [20] . Therefore, understanding how religion and culture or tradition interact with other factors requires more in-depth study.
In stating that there are important factors to be found in the interchange between "gender," "culture" and "religion," it is vital to keep in mind that many of the studies have been undertaken among Muslim groups, thus the findings of this review reflect the populations studied.
The study showed that there were also many factors related to knowledge and information across the clusters, such as lack of knowledge and information about PA and the relationship between health and PA [4, 5, 20, 23, 26, 31, 40, 45, 50, 55, 58, [61] [62] [63] [64] [65] . Lack of knowledge and information about facilities in own community [31, 52, 77] were reported as well. Other emerging factors were lack of knowledge of new culture and familiarity with wider community [21, 54, 64] .
Language capabilities [25-27, 40, 49, 52, 54, 71, 72] had impact on access to information and knowledge about opportunities for PA in local areas and recommendations for PA. Additionally, lack of fluency in language can make it harder to follow PA classes/courses.
The review indicated that ethnic minority groups are influenced by many of the same factors as majority populations, such as age, knowledge and physical environment [15, 78, 79] , but the processes underlying these factors (culture, religion, lay models etc.) were distinctive for ethnic minority groups. Specific factors for ethnic minority groups, such as cultural, religious, and/or traditional values, perceptions and ideas (associated with PA, sedentary behaviour and body) emerged. The review showed that there are divergent notions of what constitutes physical activity and exercise [27, 31, 32, 66] and how different activities might relate to health [4, 5, 20, 26, 31, 40, 45, 50, 52, 54, 55, 61, 64] . Culturally dependent knowledge, notions and ideas of the physical activity and health and how they are related were among the most important reasons for not being active. For instance, some ethnic groups viewed physical activity as detrimental for health, especially for women and the elderly. Thus, it is important to gain knowledge about the cultural ideas of physical activity in different ethnic minority groups, but also to develop culturally sensitive information about the health benefits of physical activity, to create effective interventions and policies.
Strengths and limitations of the review
This is the first systematic mapping review that has described factors influencing PA and SB among a diverse ethnic minority groups living in Europe. One difference between this review and earlier reviews is the method used in synthesizing the findings. In this review, we have used a novel categorization based on clustering factors. This approach transcends existing models by aiming at better capturing the complexity of the system of factors influencing behaviour [10, 13] . Another strength of the study is that the study design included both quantitative and qualitative published European literature. The review indicated that quantitative and qualitative studies contribute to our understanding of PA and SB among ethnic minority groups by providing somewhat different sets of factors. Qualitative studies used more explorative designs about PA and SB in ethnic groups, and yielded richer and more detailed information about the interrelationship between factors and clusters. One challenge in this review is that the categorisation of ethnic groups varied widely between the different studies, making it difficult to compare the findings.
The review indicates that there is more evidence for the role of individual level factors like gender, knowledge of PA and health, and health conditions compared with environmental factors. This tendency might in part stem from the place of the individual in the "Western" society. However, it is also important to note that the number of studies citing each factor is not necessarily an indication of the importance of those factors. Rather, it tells us is how many studies have selected to focus on each factor. For instance, the fact that few factors related to political environment have been found does not mean that environmental factors are not important, but there has been less focus on them.
The importance of religion and gender issues may be due to the fact that many studies have been conducted on populations with Islamic faith. In order to further explore factors related to PA and SB among ethnic minorities, more studies on populations of different religious affiliation (for example, Hinduism, Catholicism) are needed.
Implication of the findings
The literature review indicates that both PA and SB among ethnic minority groups in Europe are influenced by a wide variety of factors that are related and cut across different clusters of influence. Our findings support the need of adopting a systems-based framework [10] to capture the complexity of PA and SB among ethnic minority populations. Studies adopting a qualitative research design provided a richer understanding of underlying factors related to PA and SB.
The literature review indicates that comparative studies are limited. One recommendation from the review is that there is a need for systematic comparative research across Europe to shed light on the processes in which similar factors drive PA and SB behaviours on specific groups in different national and regional settings. Most studies included population from South Asia and Muslim populations, but as the European population is changing there is the need to further research on other ethnic groups, for example, asylum seeking groups from Somalia, Eritrea and Syria.
The majority of the studies were conducted in the Western part of Europe, mainly in the UK, and the Nordic countries. This was reflected in the groups included in the review, which do not represent the diversity of ethnic minority groups and religious populations living in Europe. This calls for a broadening of the research scope to include all parts of Europe.
Finally, the literature review indicates that there are very few studies on SB among ethnic minority groups in Europe. SB is a fairly new area of research and thus methods may not have not been adapted to ethnic minorities. As the relevance of SB for health outcomes is increasingly documented [15, 78] , further research on this topic needs to specifically address ethnic minority groups.
Conclusions
This systematic review identified 183 factors influencing PA and SB across some ethnic minority and religious groups (Muslim) living in Europe. Factors were grouped into eight clusters following a data driven approach. The most recurrent factors (gender, religion, cultural requirements and knowledge) were part of the clusters 'Social & cultural environment' and 'Psychosocial'.
The review indicated that there are several gaps in the literature related to the ethnic minority populations studied, the countries where the studies have been conducted, paucity of comparative studies and lack of attention towards SB.
